Effect of mutations in Tom40 on stability of the translocase of the outer mitochondrial membrane (TOM) complex, assembly of Tom40, and import of mitochondrial preproteins.
Mitochondrial preproteins synthesized in the cytosol are imported through the mitochondrial outer membrane by the translocase of the outer mitochondrial membrane (TOM) complex. Tom40 is the major component of the complex and is essential for cell viability. We generated 21 different mutations in conserved regions of the Neurospora crassa Tom40 protein. The mutant genes were transformed into a tom40 null nucleus maintained in a sheltered heterokaryon, and 17 of the mutant genes gave rise to viable strains. All mutations reduced the efficiency of the altered Tom40 molecules to assemble into the TOM complex. Mitochondria isolated from seven of the mutant strains had defects for importing mitochondrial preproteins. Only one strain had a general import defect for all preproteins examined. Another mutation resulted in defects in the import of a matrix-destined preprotein and an outer membrane beta-barrel protein, but import of the ADP/ATP carrier to the inner membrane was unaffected. Five strains showed deficiencies in the import of beta-barrel proteins. The latter results suggest that the TOM complex distinguishes beta-barrel proteins from other classes of preprotein during import. This supports the idea that the TOM complex plays an active role in the transfer of preproteins to subsequent translocases for insertion into the correct mitochondrial subcompartment.